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500 CONTENTION
This project re-conceptualizes the parking garage structure from a building type 
deemed as an utilitarian object, to a multi-functioning public service provider, to not 
only store cars for the individual but also as an infrastructured platform for providing 
urban amenity, providing much needed urban public space. This structure looks at 
the concept of garage to look beyond its normative function of purely car storage, and 
sees the potential of using the building both with and without vehicles, to ultimately 
act as a form of urban rehabilitation.  
Design emphasis on utilitarian object to improve space and city life.
600.1 
Situation
Notes:
1. Shannon Sanders McDonald, The Parking Garage, Design 
and Evolution of a Modern Urban Form, Washington D.C, ULI, 
2007, p. 3.
The parking garage represents a tension between the individual’s wants and the 
city’s needs. For the individual, the car remains the symbol of convenience, on which 
most people depend on everyday. For the city, the car and the car park has been 
deemed as lost space, giving back nothing to the urban fabric. 
To move forward, and in an attempt to improve this largely unrecognized building1 
type that causes so much tension, there is a need to exceed the initial demand to 
create a place of social and urban potential.
7SITUATION
Individual’s wants City’s needs
Fig. 2 Cars and National Comparisons. Source: The World 
Bank 2010 World Development Indicators
X 74
Manhattans
Fig. 1 Comparative space consumption diagram of land 
utilized in the United States for parking cars. A conservative 
estimate shows that cars would occupy 1,713 square miles of 
land if they were all stored in surface lots.
DEMAND
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-McDonald, Shannon. The Parking Garage; Design and Evolution of a Modern Urban Form. Washington D.C.: ULI, 2007.
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COVER
-Irmscher, Ilja, Construction and Design Manual Parking Structure, DOM publishers, 2010, p. 166. 
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Fig. 1 Diagram adapted from: Eran Ben-Joesph, Rethinking A Lot: The Design and Culture of Parking, Cambridge, MIT Press, 2012, p. 18. 
Fig. 2 Eran Ben-Joesph, Rethinking A Lot: The Design and Culture of Parking, Cambridge, MIT Press, 2012, p. 20. 
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01.1 
Supply and Demand
-Background
When did the parking structure become its own identity and building type? The 
problem to park became apparent when the automobile began to transition from 
a pleasure vehicle to a tool.1 Towns soon realized that in order to become major 
centers, the need to house cars must be addressed.2 
Notes:
1. Shannon Sanders McDonald, The Parking Garage, Design 
and Evolution of a Modern Urban Form, Washington D.C, ULI, 
2007, p. 25.
2. Shannon Sanders McDonald, The Parking Garage, Design 
and Evolution of a Modern Urban Form, Washington D.C, ULI, 
2007, p. 27.
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1889 New York City’s population density 
was estimated at 757 people per acre - 
the highest in the world at that time.
1895 United States population numbered 63 
million, horses and mules numbered 20 
million. The horse was the principle means of 
transportation and was also a source of pollu-
tion and disease.
1898 large scale production of automobiles first 
began in Germany
1899 first public garage recorded Back Bay Cycle and Motor 
Company in Boston
1900-1919 american cities added 11,826,000 new residents
1908 the ford model T was first put into production and 
became widely available soon thereafter. The car was 
seen as a promising solution at least a better future and a 
cleaner, healthier way of life.
1910 it cost less to drive a Maxwell 
automobile than a horse and buggy: 
1.8 cents per passenger mile for the 
car, versus 2.5 cents for the horse and 
buggy
1914 1.64 million 
automobiles were 
registered in the 
United States (many 
more existed but were 
not registered.) 
1920 8.1 million autos were 
registered in the United 
States, and the problem of 
where to park then had 
become critical. 
Supply and Demand
-Background
Fig. 1 
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Manhattan’s Dynamic Population4
WEEKDAYS
TOTAL: 3.94 MILLION
778,000
Visitors
1.61 million
Commuting Workers
1.46 million
Local Residents
88,000
Other Individuals
WEEKENDS
TOTAL: 2.9 MILLION
778,000
Visitors
565,000
Commuting Workers
1.54 million
Local Residents
18,000
Other Individuals
WEEKNIGHTS
TOTAL: 2.05 MILLION
436,000
Visitors
1.58 million
Local Residents
17,000
Other Individuals
=  1,379,500 
parking spaces
Notes:
1. Moss, Mitchell, Commuting to Manhattan, Web http://wagner.nyu.edu/files/rudin-
center/ManhattanCommuting.pdf
2. Moss, Mitchell, Commuting to Manhattan, Web http://wagner.nyu.edu/files/rudin-
center/ManhattanCommuting.pdf
3. Moss, Mitchell, Commuting to Manhattan, Web http://wagner.nyu.edu/files/rudin-
center/ManhattanCommuting.pdf
4. Moss, Mitchell, Commuting to Manhattan, Web http://wagner.nyu.edu/files/rudin-
center/ManhattanCommuting.pdf
616,000 cars
Number of cars owned 
by the residents of 
Manhattan. (40% of 
1.54M)1 
563,500 cars
Number of cars parked 
in Manhattan owned by 
daily commuters. (35% of 
1.61M)2 
200,000 cars
Number of cars parked 
within the regions 
mass transit system by 
commuting workers.3
 
+ + =  1,379,500 cars
MANHATTAN DEMAND
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Notes:
1. FIX
2. FIX
3. FIX
900’
264’
800 cars
X 275 blocks X 7.5 levels
Supply and Demand
-Present Day Manhattan
-1,687, 500 needed parking spots
-Standard block size in Manhattan is 264 ft by 900 ft
-800 cars could park in one Manhattan standard block
 
-Midtown is 275 blocks 
-800 cars per 1 level per block
-7 levels 1,540,000 cars
-7.5 levels 1,650,000 cars
-8 levels 1,760,000 cars
If there was a parking spot provided for every car flowing 
in and out of Manhattan, there would need to be a little 
more than 7.5 levels of parking in every block of Midtown.
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North American Comparison Top 25 Monthly 
Parking Rates* (USD)1 
Supply and Demand
-Parking Spots
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
New York - Midtown
New York - Downtown
Calgary, AB
Boston, MA
San Francisco, CA
Montreal, QC
Philadelphia, PA
Toronto, ON
Chicago, IL
Seattle, WA
Edmonton, AB
Washington DC
Vancouver, BC
Honolulu, HI
Los Angeles, CA
Ottawa, ON
Oakland, CA
Bellevue, WA
Hartford, CT
Portland, OR
Denver, CO
Victoria, BC
Regina, SK
San Diego, CA
Minneapolis, MN
US National Average
$562.00
$533.00
$439.93
$405.00
$375.00
$318.78
$313.25
$304.75
$289.00
$284.14
$270.00
$267.59
$230.00
$220.93
$216.72
$195.00
$195.00
$189.74
$185.00
$180.00
$178.00
$175.78
$175.00
$175.00
$173.25
$164.80
North America Comparison Top 10 
Daily Parking Rates* (USD)2
1
2
3
4
5
6
7
8
9
10
Honolulu, HI
New York - Midtown
Chicago, IL
Boston, MA
Los Angeles, CA
San Francisco, CA
Seattle, WA
San Diego, CA
New York - Downtown
Philadelphia
$42.00 $38.00
$38.00 $41.00
$35.00 $32.00
$35.00 $34.00
$33.00 $26.00
$29.00 $30.00
$28.88 $25.00
$27.00 $25.00
$26.00 $30.00
$25.50 $26.00
2011  2012
Notes:
1. Daily Finance. 10 Most Expensive US Cities to Park a Car. Web 2011. http://www.
dailyfinance.com/2011/07/12/parking-car-10-most-expensive-us-cities/
2. Daily Finance. 10 Most Expensive US Cities to Park a Car. Web 2011. http://www.
dailyfinance.com/2011/07/12/parking-car-10-most-expensive-us-cities/
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Supply and Demand
-Parking Spots
Parking in Manhattan usually consists of parking lots with stacked mechanical lifts to increase 
capacity providing the cheapest and most efficient way to park with minimal construction.1
“...the undesirable urban areas that are in need of a redesign - antispaces, making no 
positive contribution to the surroundings or users. They are ill-defined, without measurable 
boundaries, and fail to connect elements in a coherent way.” -Roger Trancik Finding Lost 
Space: Theories of Urban Design.2  
Notes:
1. Ben-Joseph, Eran. Rethinking A Lot: The Design and Culture of Parking. Cam-
bridge: MIT Press, 2012 pg. 27
2. Ben-Joseph, Eran. Rethinking A Lot: The Design and Culture of Parking. Cam-
bridge: MIT Press, 2012 pg. 45
Fig. 1 Fig. 2 
Fig. 3 Fig. 4 
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01.2 
Sunnyside Yards 
-History
At nearly 8M sf, Sunnyside Yards is one of the largest undeveloped parcels in New 
York City.1 Sunnyside yards has the potential to fit almost 81,000 cars with three 
levels of parking. Similar to parking, it provides the proximity and convenience to 
Manhattan, being easily accessible by 4 subway lines and only an 18 minute ride into 
midtown.2 Sunnyside yards presents an opportunity for urban rehabilitation, currently 
acting as a barrier in the urban fabric, preventing the recent influx of new residents 
and development in Long Island City and provides the needed space to meet the 
demand of parking. There are 5 traffic through ways which cross over the yards 
which conjests traffic and limits accessibility.3 There is no way for the pedestrian to 
cross.
Notes:
1. Long Island City. Web access Nov 10, 2014 
http://www.trainsarefun.com/lirr/licity/licity.htm
2. Long Island City Partnership. web access Nov 
1, 2014 http://licpartnership.org/
3. Long Island City. Web access Nov 10, 2014 
http://www.trainsarefun.com/lirr/licity/licity.htm
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Sunnyside Yards 
-History
Fig. 1 
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Sunnyside Yards 
-Opportunity for Urban Rehabilitation
Bryant Park
(Midtown) Queens Plaza (L.I.C.)
Sunnyside Yards
18
02
Fig. 1 
Fig. 2
Hop Stop App
Bryant Park - Queens Plaza
Duration: 18 mins 
AVERAGE PARKING RATES1
$10.12 / Day
$4.00 / 3 hours
$191.80 / Month
Closests Proximity to Subway:
2 minutes (272 ft) 7, 7X, N, Q
20
class A office 
(100K per dot)
residential units 
(100 units per dot)
mercantile available to 
residents
21
Queens Blvd
72 feet wide
1,042 feet long
15
'
25
’
18
’
Sunnyside YardsManhattan, LIC Queens
elevated subway tracks
depressed yards
 
 
Fig. 1 Fig. 2 
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Programmed Parking
1. Car Park
 -2,400 cars for long and short term parking
 -750,000 sf divided over 3 levels
 -20,000 car amenities (gas station, auto-
mechanic)
2. Mercantile
 -250,000
3. Subway Hub, connection to existing infrastructure
 -125,000 sf
Individual’s wants
Program based off of 
convenience/proximity and 
daily need.
S2 + M
250,000 sf parking 
foot print within
area of intervention.
total: 1,145,000
Universiy Ave vs Manhattan block foot print
Fig. 1 
23
250,000 sf parking 
foot print within
area of intervention.
Programmed Parking
1. Ampitheater/drive-in movie theater
 -activates + extension of car park surface
2. Pedestrian Boulevard/public space
3. Farmers Market
 -activates + extension of car park surface
4. Art Galleries/public art displays
 -activates + extension of car park surface
City’s Needs
Program exceeding initial 
car demand performs as an 
urban amenity.
car park movie screen
additional program
Fig. 1 Fig. 2 Fig. 3 
24
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Fig. 1 Timeline adapted and re-created from Shannon Sanders McDonald, The Parking Garage, Design and Evolution of a Modern Urban Form, Washington D.C, ULI, 2007, p. 25
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Fig. 1 web google image search Nov 3, 2014 http://1.bp.blogspot.com/-Y_Oh5Lni2UE/T2o0y1UYi-I/AAAAAAAACxs/54yB_lydT5w/s400/parking+lift.jpg
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Fig. 1 Google earth search
Fig. 2 Hop Stop App
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Fig. 1 drawing recreated by ARC 307 studio
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02 PARKING BY THE BOOK
“Codes- shape parking garage design today – link the number size and location of 
spaces to the particular building type. The combination of code requirements and simple 
economic necessity the realization that without parking. No project can succeed, led 
to the excessive proliferations of parking garages and to the construction of garages 
that were out of scale in relation to nearby buildings further undermining the possibility 
of synergistic connections.” - McDonald, Shannon. The Parking Garage; Design and Evolution of 
a Modern Urban Form
28
02.1 
Code - Occupancy + S2 
R
S2
A or I or B or M
S2
S2
M or B
29
R
S2
Special Provisions for Groups R-1 and R-2
“510.5 and 510.6 were written to address hotel and apartment 
construction issues. Where fire-residtance ratings are met, 
fire separations are provided, and/or buildings are separated 
by required distances, these sections allow greater design 
flexibility than noted in Table 503.”2
“-Groups R-1 and R-2 buildings of Type III-A 
construction may be increased in height to 75’ 
and six stories when the first floor construction 
above the basement has a fire-resistance rating 
of at least 3 hours and the floor area is subdivided 
by 2-hour fire walls into areas of not more than 
3,000 sf”
“-Groups R-1 and R-2 buildings of Type III-A 
construction maybe increased in height to 100’ 
and nine stories when:
-the first-floor construction has a fire-resistance 
rating of at least 1 1/2 hours
-the building is separated from any other buildings 
on the same lot and from property lines by no less 
than 50’ and 
-exits are enclosed by 2-hour fire walls.” 2
Parking Beneath Group R
“Where an S-2 parking garage (either open or enclosed) is 
one story above the grade plane, has an entrance at grade, 
is of Type I construction, and is located beneath a Group 
R occupancy, the number of stories used to determine 
construction type is to be measured from the floor above the 
parking area.”1
“-The floor assembly between the parking garage 
and the Group R occupancy above is determined 
by the construction type requirements for the 
parking garage. It shall also have a fire-resistance 
rating as an occupancy separation per Table 
508.4
-One story maximum above grade plane” 1
Fig. 1 
Fig. 2 
Notes:
1. Ching, DK Ching. Building Codes Illustrated. A guide to understanding the 2012 
international building code. John Wiley & Sons, INC. Hoboken 2012 pg. pg. 65 
2. 1. Ching, DK Ching. Building Codes Illustrated. A guide to understanding the 2012 
international building code. John Wiley & Sons, INC. Hoboken 2012 pg. pg. 65
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A or I or B or M
S2
Open Parking Garage
Beneath Groups A, I, B, M and R
“510.7 allows constructing the use groups as indicated above 
an open parking garage and treating them as separate 
buildings for allowable height and area purposes. The height 
and area of the open garage are regulated by 406.5 and 
the heights and areas of the groups above the garage are 
regulated by Table 503. There is a restriction that heights in 
feet and stories for the part of the building above the garage 
be measured from teh grade plane for the entire goup of 
stacked uses. This section also requires fire resistance to be 
provided for the most restrictive of the uses. It also requires 
egress from the uses above the garage be separated by fire-
resistance-rated assemblies of at least two hours.1”
“-The height and area of Group A, I, B, M and R 
occupancies are regulated by 503
-Note, however that the height in stories and feet 
must be measured from the grade plane.
-The height and area of the open parking garage 
are regulated by 406.51”
Fig. 1 
Notes:
1. Ching, DK Ching. Building Codes Illustrated. A guide to understanding the 2012 
international building code. John Wiley & Sons, INC. Hoboken 2012 pg. pg. 66 
31
S2
M or B
Group S-2 Open Parking Garage 
Above Group B or M
“Per 510.8, where Group B or M occupancies 
are located on the first story above grade plane, 
they may be considered as separate and distinct 
buildings for the purpose of determining the 
allowable construction types when there is an 
open parking garage above these occupancies 
and all of the noted conditions are met.
Note that while Building A and Building B may be 
considered as separate buildings, Item 4 of 510.8 
says the building below the horizontal assembly 
is to be of Type I or Type II construction, “but 
no less than the type of construction required 
for the Group S-2 parking garage above.” How 
this is to be applied should be confirmed with 
the AHJ.”1
“-The height of the S-2 open parking garage 
does not exceed the limits of 406.5. The height, 
in both feet and stories, of the open parking 
garage is to be measured from the grade plane, 
including the building below the horizontal 
assembly.
-Exits serving the parking garage must be 
separate by 2-hour fire barriers and discharge 
directly to a street or public way.
-The occupancy above the horizontal assembly 
is limited to a Group S-2 open parking garage.
-The building must be separated with a 
horizontal assembly having a minimum 2-hour 
fire-resistance rating.
-The occupancies in the building below the 
horizontal separation are limited to Groups B 
and M.
-The building below the horizontal assembly is 
of Type I or Type II construction, but not less 
than the type of construction required for the 
Group S-2 open parking garage above.
The height of the area below the horizontal 
separation does not exceed the limits set forth 
in 503.”1
BUILDING B
S-2Open Parking Garage
2-hour Horizontal Assembly
BUILDING A
B or M Occupancy
Fig. 1 
Notes:
1. Ching, DK Ching. Building Codes Illustrated. A guide to understanding the 2012 
international building code. John Wiley & Sons, INC. Hoboken 2012 pg. pg. 66 
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02.2 
Variations of Code
-Parking in relation to ground plane
S2
S2
5. UNDER
S2 S2
S2
4. BELOW3. EMERGING2. ON1. ABOVE
33
Variations of Code
-Parking in relation to program  
 
S2
2. PRGM
5. PRGM4. PRGM
1. PRGM
3. PRGM
1. ABOVE
2. BELOW
3. UNDER
4. IN FRONT OF
5. BEHIND
34
625
Parking
Possibilities
(             )  
02.1 
Code - Occupancy + S2 
02.2 
Variations of Code
-Parking in relation to ground plane
02.2 
Variations of Code
-Parking in relation to program  
 
25 
Occupancy Classifications
5 
Parking Locations
5 
Program Locations(                ) (             )  X X =
35
625
Parking
Possibilities
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Fig. 1 drawing recreated from Ching, DK Ching. Building Codes Illustrated. A guide to understanding the 2012 international building code. John Wiley & Sons, INC. Hoboken 2012 pg. 65
Fig. 2 drawing recreated from Ching, DK Ching. Building Codes Illustrated. A guide to understanding the 2012 international building code. John Wiley & Sons, INC. Hoboken 2012 pg. 65
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Fig. 1 drawing recreated from Ching, DK Ching. Building Codes Illustrated. A guide to understanding the 2012 international building code. John Wiley & Sons, INC. Hoboken 2012 pg. 66
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Fig. 1 drawing recreated from Ching, DK Ching. Building Codes Illustrated. A guide to understanding the 2012 international building code. John Wiley & Sons, INC. Hoboken 2012 pg. 66
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03 PARKING RECONSIDERED
38
Marina City
R
S2
Manipulation: STRETCHING
Urban Ammenity: parking provides 
better views for apartments above
R
S2
R
S2
Fig. 2 Drawings recreated from Building 
Codes Illustrated by: Francis D.K. Ching 
Expand
Fig. 1 
39
Expand
Mountain Dwelling
R
S2
R
S2
Manipulation: Programmatic Merging
Urban Ammenity: suburban living with 
urban density
Fig. 2 Drawings recreated from 
Building Codes Illustrated by: Francis 
D.K. Ching 
Grade
Fig. 1 
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Manipulation: expansion and 
compression of vertical space lodging of 
program
Urban Ammenity: pedestrian boulevard
+
1111 Lincoln Road
S2
M
R
M+S2
M
S2
S2
S2
S2
R
S2
Fig. 2 Drawings recreated from Building Codes Illustrated 
by: Francis D.K. Ching 
Lodge
Fig. 1 
41
Lodge
Manipulation: Programmatic masking
Urban Ammenity: Activation of street
University Ave
S2
M S2S2S2
Fig. 2 Drawings recreated from Building Codes Illustrated 
by: Francis D.K. Ching 
orS2
M
M
S2
Extrude
Fig. 1 
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Additional Case Studies
Temple Street
Manipulation: X
Urban Ammenity: urban fabric 
integration
Fig. 1 
S2
M
Fig. 2 Drawings recreated from Building Codes Illustrated 
by: Francis D.K. Ching 
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S2
Case Study
-Landscape
Booth Garage
Manipulation: adaptation to landscape
Urban Ammenity: X
S2
S2
S2
S2
Fig. 1 Drawings recreated from Building Codes Illustrated 
by: Francis D.K. Ching 
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Strategies for Urban Rehabilitation
(6 in total need more case studies)
make actual cute diagram things
Manipulation: exagerated (stretched? 
program theres a lot of it) (size)
Urban Ammenity: parking provides 
better views for apartments above
Manipulation: programmatic merge
Urban Ammenity: suburban living with 
urban density
Manipulation: expansion and 
compression of vertical space
Urban Ammenity: pedestrian boulevard
Manipulation: programmatic masking 
(programming street)
Urban Ammenity: suburban living with 
urban density
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OBSTRUCTION
Typical solutions to integrate ground level program.
RAMPS AND FLOORS
Steep vehicular ramps intend to minimize horizontal surfaces that 
cannot be programmed for parking. Maximum sloped code compliant 
ramps have a limited run of 30’and therefore constrain the achievable 
floor to floor height of garages.
OBLIQUE ELEVATIONS
The elevation of a parkig garage is unique in the way it exhibits its 
section and ramped elevations. This however perpetuates vacant 
elevations tht offer little to define a street edge.
NEW PEDESTRIAN EDGE
The shifted ramps create an opportunity for a 
pedestrian elevation to connect vertical circulation
INTERNAL STREETS
Broadening the connection between parking bands allows a ramp 
strategy that can incorporate higher floor to floor heights for future 
use. Second, the new void becomes and instant internal street.
NEW STREET NETWORK
The new pedestrian edges new modes of connectivity between 
ground, and adjacent current and future program.
PEDESTRIAN CONTINUITY
Now, the parking garage has liberated the ground with internal 
streets, light penetration, integrated pedestrian walkways.
Fig. 1
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OBSTRUCTION
Typical solutions to integrate ground level program.
RAMPS AND FLOORS
Steep vehicular ramps intend to minimize horizontal surfaces that 
cannot be programmed for parking. Maximum sloped code compliant 
r mps have a limited run of 30’a d therefore constrain the achievable 
floor to floor height of garages.
OBLIQUE ELEVATIONS
The elevation of a parkig garage is unique in the way it exhibits its 
section and ramped elevations. This how ver p rpetuat s vacant 
elevations tht offer littl  to define a treet dge.
NEW PEDESTRIAN EDGE
The shifted ramps create an opportunity for a 
pedestrian elevation to con ect vertical circulation
INTERNAL STREETS
Broadening the connection between parking bands allows a ramp 
st ategy that can incorporate high r floor to floor heights for future 
use. Second, the ew v id becom s and instant internal st eet.
NEW STREET NETWORK
The new pedestrian edges new modes of connectivity between 
grou d, and adjacent curre t and future program.
PEDESTRIAN CONTINUITY
Now, the parking garage has liberated the ground with internal 
streets, light penetration, integrated pedestrian walkways.
Design Opportunities
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Design Opportunities
 
 S2 + M
S2
M
Embed
S2
M
Merge or shift
S2
M
Nest
S2
M
Interlock
47
Through the study of code (manipulation) and the addition of program, we can arrive at a formally redefined parking garage that can 
satisfy both individual wants and citys needs, presenting an opportunity for driver and pedestrian to coesxist, creating an infrastructure 
of inclusion and urban rehabilitation.
AIM
Individual’s wants City’s needs
+
48
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